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(57) Abstract: 

PURPOSE: A pharmaceutical composition containing a 

ginsenoside hydrolysate which exhibits strong antioxidant action J ,a °xl^ v ^<^ > ^-' 
while increasing synaptic density of cranial nerve cells is provided 
which can be used in prevention and treatment of a degenerative 
brain disease such as dementia, Parkinsons disease, cerebral 
apoplexy, Huntingtons disease, etc.. CONSTITUTION: The r) 
preventing and therapeutic composition for a degenerative brain 
disease contains a compound of the formula 1 such as 
ginsenoside Rc, ginsenoside Mc, compound Y, compound K, 
protopanaxadiol or protopanaxatriol, and a pharmaceutical^ 
acceptable salt as a main component. In formula, R1 is H or Glu- 
Glu, R2 is H or OH, R3 is H, glucose, Ara(p)-Glu or Ara(f)-Glu. 
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d|H.£ 
£ 1 

£4*1 444 4*3 

£ 1* 6 J4 44]£4°l£- R C $ Mc, 4*fl£4«l£2l 7^£*||4«- 0 J m% Y, PPD, PPTS] *tKH£«ls«| fij 
# ^4 44 24* 4<U4 MTT 44°U. 

£ 2fe PPT^ 4£°ti 4€- ^eW-HA^S. s.^ Jr^f. sj.o]# MTT 4$ 34*1 ja, 

£ 3£ 44)£4°|HS] 7H 1 €«I'S«-?1 Y. PPD, PPTSl 444*fl 4*4I SI* «fl44^S4H *4 £ 

2J-1- 444 A ltl 44°!^. 

£ 4tr 44l£4°l£ Rc ^ Mc, 44l£4°l£-£l 7H^*fl4f-4 44# Y, PPD, PPT7)- ^4-f 3.££fKstaurospo 
rinW 4«ll 4£4 4#£4^41 D l*l*r 4?I4 43 14°U. 

s. 5^ ppd ^ ppt7v m°\ a is-°]z-* zn*}^ a -*}3.$n°]^ 4*i4-§- 4^4 44 4 

£6t'^|£4°|£ Rc 3 Mc. ^MI^aMhs) 4^£*II4S4 444 YS) f-*}7f ^444 434 44434 4 
°]4 D l£(water maze) 4$ 14°U. , , ' 

£ 7a « 7b4 44|£4°)£ Rc « Mc. 4^£4<>l£S] 7K^s|)44 0 J 444 Y. PPD. PPT2J 4>4^ #4 jl44 
4<y4 44°l.n, 

£ 8a 31 8bfe 44l£4°l£ Rgl S Rbl7)- ^4 eflSS] H 2:*! 43- 44|£4°l£ Rgl S Rbl^l LC-mass 
» °144 £ej 44 44MU, 

£ 9a « 9b*r 44]£4°|H Rgl g Rbis) LC-massf- °l-§-4 ^4444 44 44M):>1, 

£ 10a « lOb^r 44l£4°l£ Rgl « Rbl4 H 2.2) 43. ppt g PPDS] LC-mass* °I44 

§•21 44 44M)3i, 

£ lla « llb^r 44l£4°l£ Rgl « Rbl7> f-*J4 e))H^ £4 ^ H ^4 43. f 1 44|£4*l£. Rgl 3} Rbl^ 

343 4£ ^0)1- Z]-Z}- l44lflal, 

£ 12a « 12bxr 4*fl£4°l£ Rgl * Rbl4 ^°J€ MES] 14 S H S«l 43 * PPT 5l PPDSj 344 4£ 
4">1# 44 44\B4. 

4<« !?1 444 tf'g 

4 L 3°I 44"cr 4t % fi- 0 !^ 
^cflA]-sjo)|A^ ^ o]^s] f^7)-S. -ysfl £31-4 ^l D ll(senile dementia)^ 1HM ^4* 4^ 

S-^lls. m-^Hjs sa4. °l ^ft-fr *»S*«>1 *tt3L %4 °)l»oMl7f ^ 4cfl* 451^^1 

a| °J 5U4. ^ . , , 

^*4»H Jc?l^ 4«fl^°fl^1 7f4 ^5l4 ^.^o-s. 45'^l °Hl «fl* 7fl^°l ?]1-Si c d 44 

©i^si ^<j]o] vwth sl^l ?Jol5a4. ^lesl °J4^. -8-^4^. *4-«*44 

S ^S^Ji-4^ «>4^ ^2fo|] tt^Ef. m|EWas<»)s.s) ^*i4 as -a^^ol -S^si ofl^- ^jbl«- ^<?]5. 
3. ?^^4(Selkoe. Aiiiw. /?eK Neurosci. . 77:489-517(1994)). 444 £°J^ ^1 °fl ^ *1S4I ^fl^-i" fl«B4fe 

-fl^44. ^44 s:4» -^-g-°| q& f-^s] 7H4°1 "ll-f 

^ifl FDASl -g-oj-l- 44s]ai Xife- £"?1^ 4 D 1) 4^-^15. ^ ^3fKtacrine(Cognex4))4 £Ml2fl^(done 
p"ezil(Aricept4)) 0 l S14. £^ ti^tt«s| ^f 1 ^ *>H«*fi4 ^44^1^ 4 20-40 

%s] $4<H144 4°|sl a)*|# £4» 44\S4. 

»}A]|jf^ ^^)|si £47} -^^7)1 4444 4°II4 44 S$ ^^4^1-^4 #^4 D tl°lS fi l 44^ 4^4 
Al?lsj^ 4°1 7r 3 v f l0 14. «g47>°J(Ampakine)* H<H14 44 $4 4^44#^°J #f-EH4S4 4-§-# 4^4 
443. §-#4«4 4^°)14fi) °o'44«# 4*1, 7H4S)4°J 44*El%^(Cortex Pharmace 

uticals)4 NIH4 2*2.3. "|*<*4 0 J4a1« f o]4. 7H» e Hl ^^4^ 4^1^#^ *^^ia4fe s4» 

$2.3 °))4^ t; l 

*Bl7|(free radical)^ a 4^°.S °J*11 % l *4«>H»gs) ^]^-|- ^^4?!^ 3Jo S 4^4514. SE4 ^15?<H1a-) *f 



§ss'd 10-0448667 



*»3 3*°U 333 WM e J 3efl3?Kselegiline)3 3*3331 33*3 333* *333fe 333 
4 ideH 333 ACE 3*13, tHI3-3S3 ^-3 333413 3*33313 ^l^i-ir *H3 3££- 3333. 
33 £1* t3*°ti 333fe *^33*1 3*3333-^, 3333, £*33. ^ 7 flA| 53 f-sl t^^X^, 
^ai^o) ^-§-^3 f-H>3 ^ 33 33£1 333 H °fl AJ I *3 * Aj i 3 (substantia nigra)3 £333 3341 
5S| 3334^«1| S)«Q a 3£*33 3£*fl(neostriatumH33 £33 333 33*131 3333 33(Fahn S., 
Parkinsons disease in: Diseases of the nervous system ,(ED) by A. Asbury, G Mckhann, pp. 12 17- 1238. Saun 
ders 1986) ^ 33*13 33* ^33 £333 334|£3 3333 333 33. 

33*13 3«l)3fe *3 *33 £333 33415L3 4** 133* 7fl333fe 333 33 #* * S 

•tioiEiai 3 ^ 3il3 3*833 33*1 333 £333 33415. 33* &33££- 133* 33*)* *H3 
? V A , s ^ el ^^ o)4 oH m oi^si 333fe 334IS. 333 3*3 333 333 33 #* 3* 
^33 aeW a S33 3*333 3r333 33*1°fl *33fe 33415L 33<H1 cfl3 33*3 333* 
Safe "HI *«33 3Sfe 33 el) ^(oxidative stress). °H33 tfl3 33, 3£*£33 *333 #333, £^3 
o^jtxv ^(Excitatory amino acid toxicity). 3* *£3 33 *3 333 sj<H ^ 415^ 3£33* 33 
333 **1 33 iSJli7f 33*1°fl *33fe £333 334]3L 33«HI ^.fi. 3°J33fe f>3*3 §0] ^3 
3333(Fahn, S. and Cohen. G., Ann. Neurol., J?(6):804-812 (1992); Foley P. and Riederer P.. /. Neurol., 
247[S P p\. 2] 11/82-11/94 (2000)). 333 Mlfl 33*1 3JL413 ^* 3*H3fe ***rr?t? J?-ff 

#£*rfe o|e^* 333 33*3 3«J*>fe 3* 33333 *W 3 *d*3fe *33 
3*3 33 3*333* 3*3fe 33*)* *H333 * safe £3* 33 *^ 7 «*°i ^33. , , _ ,„ a 
H**^ 7W ^3 333.<i3. #3^3 333 31333 #3°fl sit!- 3£ 11 odM^*.***^ ^fe ^^^1 

A>-io)i si^j Hirf^i ^<HAi ai^^s. A^g^ ^€°j^sfe i) ^^# ; a o J 

B7V NMDA, AMPA, ^•lVi'tKkainic acid) f-°fl ^ «• *^^fe <>1*^ *« A Vi (glutamate fxcitotox 

icity) 2) AV^aj (33 iS^li Hlfe *e;71 3) 3#E^1 M 3 3 £fe «fl^3)7> 5U4. H*t 

o] J^uj * o]e13 -y^s] 43* * **l *3.W\ 3*5^fecil. °U13 43^1 3*5* 
a ^^1*V^ s-^sl 7H^-o1 1^.33 o] 3^ (blood-brain barrier)* 3 f-33^ HS. *<>137fl 

J^H3 33 3*<H 3^a# 3*1^ #3^1?lfe. ^ 33^i)« ^H^3fe £3*1 ?I*<>1 

3^.33 ae^3 3 ^3^1 A3«I3 H^f 1 *iaXlfe 7l)3s1 0 l5U3 ^ v 3. 

3^3^^ a133«3 ^-333^ 7 r 3 *3 33s|fe *33 3^^) ^3 ^efl» f 1 ^ 33<>13. *33 *3«- 

1) 3333 ^3 333«H3 2) *»135lS 3333. 3»gt* cfl^fls. «>3<33 4-5^«s cfls))33 
3«§ 3^-8r'30-40tHol33 i54| <>13. 33<Hfe ±37H 33£l^ 33(Adams R.D., Victor M. and Rop 
per a!~H., Principles of Neurology, 6th ed. Singapore: McGraw-Hill. 1997). = 

3^3*S* H3 7l33(basal ganglia)3 c)1^b133 3341X^1 3^33 ^3s. 3*833. ^1 333(caudate 
nucleu^^^putamen)^ **4H 3^13 3^1 3333.^*1 WW^M^ ^I^SSJSl 
«V33 19933 3^33*1 33*333 35.^^151^-^, ^ *33 33* 3^3(huntingtm)«13- 3 M J)3 0 13. 
3^3*11 i-^3o)7> ^3^§- m 333 334]Sa> 7 > 333fe7Hl tfl3 «HHM#* 33*1 3^33^1 

o>o.q. ^7il 333 3^71- 3*Jf^33. 3"fl3^1 3^3 3s.fe ?l|i3 0 )s(caspase)3fe s.£?\ f^A3 ^3* 3 
3fe 3. aelul 41SAH- 3o.?J n)l 33 il5)|i7} ^A3 ^3* 3 3°13fe 33 33(Gutekunst C.A.. Norflu 
s F and Hersch S.M.. Curr. Opin. Neurol.. 13 :445-450 (2000)). 

*l^3^«^l cH3 ais^* fflfe 3333. 33*1 ** 3°fl« «1^i37lfl«B H3°J 33^3 3S*fl3 
3(haloperidol)3 33 33 3*3 a 33. 33 efl>HlS3(reserpine). 3S.33(clozapine). s|B3333 (tetraba 
nazine)3 3* £33 33*)fe 3^3^* 34]3fe £33 3 £3 * *. 333^*. 333 ** 0 H£ 
3-8-3 23(Adams *. 33 ^3 3^^133* 3*3 333 33* 33. 333 &\) 33fe *3 
#3* ^333 4 1 3^-3 ^33 3*3* 33 *33. 

333(free radical)<Hl 33 33 ^Sefl^fe *W3 3 23«fl3 °^33fe 412E333 ^33«S. iL23^ 3fe<H|, 
337j)33<H)Ai 333fe 4]£Af33 ^333 33S. 4lAlsl333(Halliwell, B. and Gutteridge. J.M., Mol. Aspe 
cts Med. <9(2):89-193 (1985); Siesjo, B.K.. Agardh, CD., and Bengtsson. F., Cerebrovasc. Brain Metab. Re 
v 'l (3):165-211 (1989); Schapira. A.H.. Curr. Opin. Neurol. <? (4):260-264 (1996)). 3)i^fl *333 333 
4333 33 33311 33 3333 33, OH • 11 33 DNA *3. 3 f 33^3 -SH3 i33fe 333-5-<Hl 
3*11 ^«-«33 33** 3341X3 333. 333 ^33. 33?fl 33413 £3fe 33415L3 33°fl *333 3 
ojavcfe f^3S.fe 33 * 3*3 3^*(reactive oxygen species)3 33*3 ^ 333^H1 33 3«3 33 
413L3 A^ftjafl^SKFiamm. E.S. e/a/.. 5froAre , P(5):445-447 (1978); Kogure. K. et al„ Prog. Brain Res., 6 
J:237-259 (1985); Chan, P.H., /. Neurotrauma. , PSuppI 2:S417-23 (1992)), 33*1 333 *3°fl3 Fe 2* 
3 *7> 33 3*33*3 3±, 3*33* 333££.3 3^, 33efl3s(catalase)3 3i, £333 333* 
of| Sl3'3el7ls1 33(Sofic. E. e/ a/., / Afet/ra/ Transm., 74 :l99-205 (1988); Fahn amp: Cohen. 33 33 3 

2) 3U f a i g3 324H13 Fe 2+ 3 *7HDexter, D.T. et al., Ann. Neurol, 32 Suppl:S94-100 (1992)), 3^3 
olril^oflxj 333^ >H13 ofgs.o]co)l sl^V 3El7]2l 33(Schubert. D., et al. , Proc. Natl. Acad. Sci. U.S.A.. 9 
2 (6): 1989- 1993 (1995); Richardson, J.S., Zhou, Y., and Kumar. U., Ann. N. Y. Acad. Sci., 777 -362-367 (199 
6)) 7>^3 ALS413 Cu/Zn ^3*33 S-' 3i*3132(S0D-l)*33<>)]33 ^ *3^3(Rosen, D.R. era/., Nat 
ore J5P(6415):59-62 (1993)) ** * * 33. 33 33 333 3^13*3 33 -B^3 333 333 
ai^i^ ^01 o. s 3^-33fe 3* 3*13 3333*3 3s.^l# 7fl33°)l 333 33 i = Efli4l 33 
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£ ^$4 *l3.a|]* 7mn?\ $n 3?* £4. 45- <U4-( Panax ginseng )s\ % 

^li^MH(ginsenoside) Rbl4 RgH «Je}o^io| «=s) sla$ o_s.^ *J3<H)£# Jii^fe #3$ £47 r $1-1- 
-§- £34°i:n. 4# 443. #€4 4 5U4(4^ 4*11^ *0 99-28866±). tl^-Sr -fleWI <r*iVi?i 4&SH # 
«ES ^ *4-§-°14 4^°1 «9^€4. SE4«l]44 , k , 3.o]J=4 ^±S.^ *J34]5.t- ££42-3. 

*H4 ^.g. nj- fe e^.^o] AlS.^]7)- 71^1 7HMJ«1 «fl-f £4- 
Hfll*tl *H# 4#* #£.4 ^flW^flSl jcj ^-^(Blood Brain Barrier; BBB)# f-4314 4°. 

s £4-* 0 l 1.000*14 ?H]t4°lH. Rbl4 Rgl4 t-& 3*11 £47]- f-4s|?i *.ejel- ^4*r47 r $-14. 44 

4. £ *<*r#* BBB# f-4*H «flEfo^ao|£.sl s^-§- ^£ £*f 7 > -gaJS. 44*3 5}°lBf^ 

^4<H) e^sf<^ :jMli4°l£-Sl 7>^£afl *i# p J SHr# Y ^ K, *H)i4°]H Mc, = 3.5.4443 -§-(Protopanax 
adiol; PPD) ^ = 444^ 3 -§-(Protopanaxatriol; PPT)4 4*144 ^Sj^ 5i4 Sl-Hl^H^. Rc 

f- cfl^o.^ 4J34 14, ol»°) «flEf*r'aS.o)£. 4^ 44 T^sfl 44, ^ -tl^li J£jF_ 3i4# 44^-t- ^^«r 

°} £ *3* SHJ424. 

o) o| 4^ 7| $4 4*11 , 
£ 44 £ *tf«4 aj)H 0 v g a] aofl t^l-^-l- 444fe 44 2:^ *# *l|*4*r ?M4. 

#7| 4*H 44. £ iWHfe 471 44*1 is &ais]^ s^§. je^ as] 44a) 0.5. *l-§-4^ <3-§- -S-S:^^*. 
3. 4*r S)*J^ ojig- £fe *]£-§- a^#4 *(#«4: 

444 1 




W 4°fl4, 

R l -&H SfeGlu-Glu-«ljl. 
R »fcHSfcOHe|a, 

R 3 H, t^2i, Ara(p)-Glu- Ara(f)-Glu-°14. 

£ £«34M. #^2^(Ara(p)-Glu)'fe sJ4ts ^EflfiJ o^ul^ 1^-44 ifas 1^44 14?1 5!. 

'44u|t *^2-a(Ara(f)-Glu)'fc ^4^3 ^tflfil o^hI^s l-g-44 if22 1^47> 5i# 2H$4. 

^. «ige)|A) 4t44 44*1 14 4^##-fr 44 E H ?14I« ^J#44. 



44# 


R ' 


R 2 


R 3 


PPD j 


H 


H 


H 


PPT 


H 


OH 


H 


44# Y 


H 


H 


Ara(p)-Glc- 


4t# K 


H 


H 


Glc 


^!^lii4 0 ls. Mc 


H 


H 


Ara(f)-Glc- 


?!^|kAfol£R c 


Glc-Glc- 


H ! 


Ara(f)-Glc- 



£ U 3 V, 3°1H 4*1 4^4* 44#1-^ =££4443-i-<PPD) 91 4-§-(PPT)<>14. 

Aj7l 444 14 44t»€- -f44°J a o^°)l 44. °)1# f-4. ° a v? a v sl ^^("fl: 4£#<g, f), ° e v ^elSH 

4°J(43Ui)#<g. g£<g f-)4 ^-g- ^7l^^<y, -S-7l«g7)<g(o|]: Eelnil^o}"]^. E Sl^^oj-ol^. ^Blcl 

•g. slt^'g f-) ^ ^TiHl 4°c l 4 4445.S ^-g-^^ "gs] ^Efls Hi^ ^ $Jc]. 



- ^ • 
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in vivo )<HH BBB-i f-^sH ^M\S.s\ U.E(synaptic density)* f^W^ 

<ls*]. *H. stele*. SlU'si* f-2] H^«-H) cflsfl -f^$ o}1h 0 v ^ 2)3. uf^vyc+. £ 
21 «)]E]-o|.^s.olHl- %#i}$= a -Al^elE^l^a -secretase)2] S^* ^H?!^^ c 

2) ^<H] ^^^-il "cr-a}*) P -*lHelEflo]2:(p -secretase)2] JMd* «1|eW-11S- 0 1^2| 

£ f-^aj?! ttSH 42f «W *)l^-§- 31 2: t 5tf4. *fl«fil *fl£Eo]| o^, ^ 

£*fl2r <eM|s aW*W>4. Hfe 7]Ef -§-7] ^Eflsl ^]vfl«Hl #*W*ife 3M 

e^. ^i, gg. <geH, ^^ojj, ofltg^ ^ A) ^ > ononis sife 3^ 

tf-i. 15 ^4-8- S H , ttf «■« f-«l ^Efl<y ^ 

>a §•■§■ ^7>s ^ sa4. €• 2^ t-e- *i-<i * »^ ^£21 *i<a€ u-# 

2^-§-2] f^H°J I'M f-^^ ^£^^^1 1 100 mg/kg *)|^, 4f?lSMlr 1 MM 10 rag/kg *fl^ «g3 
<y ^ san, IS) Hi-c- ^sjs aem, ^^1 ^%=-& ^S. « 

4s| ^1 91 *))fs ^^21 f>^£ f-sl <^e1 °]7>o)| u|^cH l^sl«H°)= *Hr *|«l)£l<H^ «W, 

^A|^o)|Ai a}^-^ ^^-1- Y ^ K. ^l^iiAHH Mc S Rc, =S.£3m4^#(PPD) « 5. E} *(PPT) 
^ €-^1 (Advances in Ginseng Research, (Si***). 1998, The Korean Society of Ginseng(t.^?l'a-«h3]) HQ) 
2) «o^°fl ttfe)- ^a«r5SlCr. 
-a*H l: «flEfo>^s<:.)c ^ ^ JL4 

^1^)^ #^1-21 uflE)-o}.'as.olH 5=-^ H o v 4 2^1- iAfe r 7l cf^-s). £o] MTT ^^^(Gillardon. F. 

et al., Brain Research , No.6: pp.169- 172(1996))-§- 

96-^ l-5l]o|B<H| ^oMl ^(neuroblastoma) B103 4^ ( D l^ Salk Institute2l Dr. David Schubert-Hl 7)1^ 
■^^^■^■) 5 X 10 3 100 fd^ «H^HDMEM (Dullbecco's minimal Eagle's medium)+ 10% FBS (fetal bovi 

ne serum)] «!■ t^l ^ * 8 % CO 2 , 37t:<H]^ ^*«V •WrSI. D MEMO'S «H^1* tf«>f^ 
#■1- *£>tS. ^e)*l-Jl lA]?i ^ Hj|Ef« r i aS. 0 )H.(25-35 ^Efoln; US peptide, CA, "l^OS 25 p M *M 
5r^4. 6 1 #eW£* 37r«H|Ai 18^]?! f-°J hH 0 ^^ * MTT -§-°-!i t'?)^^ ^^(PBS) 0 )! 3-(4.5-cHU-2- 

Ej6 r #^)-2,5-c)Sll^-2H-e)lS^^-g- a.S^o|H7 r 10 mg/ra£ ^45a^ -S- 0 - 5 !] 15 ^1- ^slsfal 37r°l] 

>H 3 Ml*! 4*l#*tf SM-^ia^r. 100 ^2] -§-*!) ^-#oJj(10 % SDS, 50 % tHUSf-oMH, pH 4.7)* 71-Sfjl ^cfl 
90 %2] efivflofl # A fl l ?r-§-^lS c f. ■^•^•^•£.7fl(scanning multiwell spectrophotometer) f - «>1-§-sH 

570 nm ^ 630 nm<H]^ 4 ^s] ^^£1- ^^*1 ^ 570 nm2) ?HH 630 nm^.-f-^S tt-fr 7 J-*V^4. 

«i]E}°fim°ls. , LV-§- 1<H§ -tl^^la^-l- 100%S *5ft*"H. SJ-tff- Y, Mc ^ Rc, PPD H PPT* ^ 

Bill aJ341£?2] tftHaj -a^l-i- Til^SH S. 2 ^ £ 1^ g£ ^^^.H, tH^S SJt#el *«l^ol 
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uflE]. o).^s.o|H(AP ) 


25(Jl^) 
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123.5 ± 4.6 
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115.5 ±3.5 
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148.0 ± 6.3 
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1 Hfi 1 4- O A 


nnn 




lOf .( X 4.0 


rrU+ Ap 




1 HA 7 -4- Q 


PPT 
rr i 


1 


157 4 ± 3 3 


PPT+AP 




106.6 ± 1.2 j 


PPT 


10 


140.3 ±6.4 


PPT+AJ3 


10 


119.7 ±8.5 



ath 4 ^« 14-& *|el^sj 3-f 44, a|*} 4^-4 uflEfof-g5.oiH.l- £A]ofl 3 °. £fe ui|44iUo|el 

*W 143 *4 4«SHH-# 3-f°fl5L £4^ 4^] £7fl 444°!, J£g. 1-fofl HflEl-o>^S.o|F_ofl 31^- =- 

3 •§- #4 4fe 3 * 4?! 453 4. 

aiK Al^f-14 ^£<H] 4€- «fl44l3-<>l:= ajtfl 441- 4°J47) 4]t| A|^f.^s.A-j PPT!- 10 nM M)4 10 
p M U4 4-8-*f<*l tf'14 tf£ U«* #445*4. ^ 14, £ 2°)H # 4 s Xl*r 44 1°) PPTfe * 

£ (nM -gflMMfc »flEf«»Hso|H *W 4*H 5tt44 ££41- 44^*1 **fa. „ M ^^ofl^i a *H£4# 4 
Efvfl7| 44434. 
4) 2: 

U|Ef«»f1|aol£.S| ^^-1; >£44Sr 7|1£ =L7\1 *Ej7] £A»fi] $ 0>f.£Al^ ofl^ 

4)£a|.)4 4<Eh2..5. <=r °i4(Becl, C. et al., Cell, 77: pp 817-827 (1994); Yamatsuji, T. et al.. Science , 27 
2 : ppl349-1352 (1996)) 

W *a|.*W*ol #4 iSiifli* #444$r4t- #BlJi7| fl«M, «fl44!!3. 0 lH cflA] 1 y MS) H 2 0 2 # 
4-§-«f^ S-i- *4*KHfc -3 ah 14 #<y$ « o v^ o. s Aj^^fliAH. -8-£4534. a 14. 4?1 & 3 31 £ 3°fl 44 
Hfl 44 1°1 43 sftt*#£ £?H 2 0 2 1 4tf Aj^^iAff. ^1453.2.5.3. #a>sHs] ^ Stt 

4. 



[ft 31 



A|« 4$# 


a)^#1 *£(p M) 


&4(%) 


H 2 0 2 


1 (3.%) 


100 


Y 


1 


486.5 ±2.1 


Y + H 2 0 2 


1 


469.1 ±5.2 j 


PPD 


1 


494.3 ±3.5 


PPD + H 2 0 2 


1 


219.6 ±3.0 


PPT 


1 


516.1 ± 1.6 


PPT + H 2 0 2 


1 


381.3 ±0.9 


PPT 


10 


516.5 ± 1.2 


PPT + H 2 0 2 


10 


457.8 ±2.5 



-ft-efl sftf-i- 0 ] 4f-£Aiif. ^i^^if. *m&7) ^44, ufl44^s.4s- 4aJ o.i u M4 ^44-3 

^^(staurosporin)-!- 4-§-4^ *H44^£- ^H 14 f-<y^j. ^ O.S. -tl^ll^s! 4#£4^* -&-S4-B. 

*j7H °]#43 1-1 f-444 4)£4 2:44534. n 14, 44 I4^£ 4°fl4 # ^ $a*r 44 



1°1 °J4 -8-zfl 4^#»£ 4#£A)ii 


- 4#44 *«ffe .2.3. H^iSl4. 

[S 4] 






A|«i-1 ^-£(p M) 


£4(%) 




0.1 (i^) 


100 


Rc 


] 


191.4 ±4.9 


Rc + S 


] 


97.0 ±4.8 


Y 


] 


170.3 ± 2.1 
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Y + S 




QA 7 4.0H 


Mc 


— 


i / o.O X O.o 


Mc + S 


— 

i 


ini i 4-9 7 


PPD 


1 


i / D.O X o.o 


PPD + S 


i ; — 


on 9 4-in 


PPT 




169.7 ± 1.6 


PPT + S 




107.8 ±2.3 


PPT 


10 


173.1 ± 1.2 


PPT + S 


10 


104.6 ±2.7 



*sa*h 

^)*H 3: sAPPa (a -Secretase derived secreted form of amyloid precursor protein) ^4 

-frSfl 4^#«- 0 l "fl^£°|H >WHr*)f- #s)iL7| Hl|4*Hl£ 0 l5-*l 7>-g-c-)|l- 7}h& a 

-AlaelEflol^a -secretase)2l g>g-§- ^a).s}-$cK 

APPCamyloid precursor protein: °\H2.°]B. QT-tf*} ^Df- 4] 3 441 ^(neuroblastoma) B103 4) 

£^ Salk Instituted Dr. David SchuberHMH #-!•)# DMEM + 10 % FBS «ll*]7f f-<H$ife 100 mm 
c}4Hl 1000 K 3. f-slMl?4 ^ 37TC, 8 % CO 2 ^HZS- «4I »l)44Si4. a fl*)t- DMEM(Gibco, 
S. £4£ cf^- PPD, PPT ^ PDBu(phorbol-12,13-dibutyrate: Sigma Co., n]^)f - 44 lpM^lOiiM^-^ 
£3. 7f#^ 18 Al^°V c) «8«£4Si4. 4 aflo^ofl o.^.^ tff^^- &e]4i S3 (viva spin centricon, °d 

^M- Vivascience, Binbrook Hill, Binbrook, <%^)SLS, ^r4$24. f'S] gtf)?* 2 //g/misj * 

£5. Als-f ^n|*U 8 % SDS-PAGE #71 ^431 4. 

^^Vfij c^Mfl^ hJhI- PVDF(polyvinylidene fluoride) 4 (Millipore Co., Bedford, MA, H^)°fl 5 % "g4-n- 

(skim milk)3. #3.^4 * sAPPa 6E10(1:2000 34 Cat. No. 320-05, Senetek, Maryland hei 

ghts, MO. "l^-)# 71-Sfjl 2a|4^4 PVDF44 4-§-a]£c1-. 4-§-°l "4 4* PBSS. 3*1 41 3$ * 24 

% v sH'?] 4-4*^ IgG(Amersham Pharmacia, Piscataway. NJ,d|-5»2} 1:3000 sj^-i- 7>«M 1 A 14 *4 -tf-grofl 
A 1 4-§-a|^c|-. U^l 5 ! ^-S-^S.-l- 2i7l ECUenhanced chemiluminescence) ?l H(Amersham Pharm 

acia, Piscataway, NJ, 4^)* A>-g-sH ^l «l£» 444S4. 4 g-q^ «J}H£r 44-&*l (image analysi 

s)# **h 3***r«4. 

a 14, PPT» *1e]4 a1D?°)H^ ppt* *lel«W tfla? 0 )) sAPPa 2] gnl«fM d) f^4£4(£ 5) 
•SaH 4: p -A)a3«H2(p -secretase) ±4 

<d4 -frefl 4^-i-t-ol «l)44!l3.4H ^4j<Hl 1^3"?] "Er^ £3) JL±°J «fl4^l3elEflo) S 2l ejx||4&*l 

# 40] 47) ^Sfl Cf-S-4 tt* -a^-i" *e A) Sf5J4. o)u) u)|^Al3e]5l|o|2:2l S-^^sfl^lls ° a v sj^! 4 

4°|H H4848 (Bachem ^ t 1 ^)* A r *^?ft3 PPD « PPT* aJ^#^S. * r -8-*5a^. 

APP# A)^o^]i^ B103 DMEM + 10 % FBS «l|*l7r # < HSi^ 100 mm ^ «Hl 1500 Kit 

e)|o|ty ifr ^ #a|| ujo^el-jl MEST ^^^(20 mM MES, 0.15 M NaCl, 0.5 % Se]^ X-100, pH 6.0 : Bach 

em))£.S 4X1- E^sfAi /fli ^t-l-l- ^1-584. 

47| 5 54 ^-fi- 200 mM °HHA} 4S# (pH 4.5) 4^^. f 1 ^, P -A]aelEflo)2; ^gfl^l, p -Ala^Efl 

olasj 7l^S.Ai 5 u MSI M2465(Bachem) 95 MEST 4^ 0 -S^ ^t))S *fl-«V5S4. ^t OJ i^ 37r°l]Al 10£4 
a J-§-Ai?j ^ a 54 °«f«LS ^li 445J4. 



[315] 







^7f^(^) 






4*°-? 


^ s >- 
*o"ITT 






MEST 4^ 




^A|^^ 


5 


37.5 




2.5 


5 






5 


37.5 




2.5 


3.8 


1.2 


H4848(100 nM) 


5 


32.5 


5 


2.5 


3.8 


1.2 




PPTdOO nM) 


5 


32.5 


5 


2.5 


3.8 


1.2 


^t*J5 


PPTH u M) 


5 


32.5 


b 


2.5 


3.8 


1.2 
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PPT(10 u M) 


5 


32.5 


5 


2.5 


3.8 


1.2 




PPTUOO u M) 


5 


32.5 


5 


2.5 


3.8 


1.2 



<£o]# £4°»-§- 37XZ«H*\ 2*)4f-4 * 360 nm <$7\ (excitation) * 508 nm ^(emission) 44-2-S. 

#^£Sol3(fluorometer)3. 444534. *1sfl£4b flli? 4*H£S 44M1524. 

a 44. 4?1 5 6«Hil>H Jib 44 44 *)^°)M al^^Tl) ufl El-Ala^Mis} %^-§- 4£ # 

4453 0.o|. PPT 21 b£-4 £44^4 4*444- ^-fr 444534. 



[161 





PPT 44b£ 


100 nM 


1 n M 


10 u M 


100 u M 


&±4*fl:S.4 
(% of control) 


0 


0.6 


3.31 


18.1 



4441 5: in vivo) 

4«4iJW4 HEfoHliolH 4^ 44 £44 44<tH ?!^tA>o|5= R C ^ Mc, 444 Y « K. PPD. PPT» cfl4 
.2.3. ^*fliflofl^sl 4>g-§- 4444 9]0|, 4444434 434b <r »)S(water maze) ^* ( »45$(4(Mook 
-Jung et al.. J. Neuro. Res. , 63 ■ pp509-515 (2001)). 

a 14. £ 6414 4 t 1 4b 44 44 441 1*44 H Rc Etb Mc, i£b 444 Y» f-44 5414b '144^4 
4 f-44 tH2?o)]Ai^ 4 *)!-§"§- 444b 4517> 44 444. 24, 44# K. PPD 2b PPT* ^44 5°)14 
2 444 144 44344. 

o|&|4 14b 444)4 4efl4 44244H Rc 4 Mc. 444 Y 4 K, PPD, PPT4 ?-44| 4*11 4444. 4*1 
4444434 444 44 444b 344. 
44 41 6: 4^ 42(Synaptic density) ^7> 

C57BL/6 mice (9f^, 25g $5.) 4 444) 44|Jfi44S. Rc 2b Mc. 2b 444 YS^Kf 1 mg/kg4 
2b PPD 2b PPT1- 0.5 mg/kgSl 4-2-3- 444 °VU 14*! ^f-4444. 44 ^Ml 44 ic|f- 444^ 44 *1]44 
414 4444 444 4^ ±4(synaptic vesicle)4 443- 444b 4*dl3444(synaptophysin) 4 a J114 
44 a 44 4*)l(Cat.# 902 314, Boehringer Mannheim, 44)# 4444 ^3 43 LAS100(densitometer. 
Fujifilm. 44)4 4444 4>a.2-3 3444534. 

a 14. £ 7a S 7b4)4 4 =r 53b 44 44 ^BHS^tf* *44 54|4b $44 8*53 5-4 PPD « PPT* -f- 
ojg S?H4b 8fl4 < Hl / H 4^3.4444 44 444 44453.2-4 41°fl4b 4 ^44 4#s]^l Sf5*4. 6 ) 1 
4b 4 7 ^S. f-°i?v PPD, PPT Hi «-«H7f He) ^^^la^ a|uj^ ^^i- ^ 7 H^1 3-§- ^«lt}-4. £tK 
?!^iiAH= Rc 2b Mc. J£b Y 2b K# -B-Aft!- 14* 25514. 

4H«f 7:BBB*4£ 

2^- -n-efl 4^#l-# «!1 BBB» ^44^ 44Mlb ^?144 fl^l 4#4 ^ 

^14534. 

(i&n l) a|a 

(l) ?!>H]t4 0 l^ A ls.sl ^ls ^ 

^l^)tA>ol = (Ginsenoside) Rgl4 RbKICN, 4^f)4 1 nig/mi «W£MS|S 'S^ «}4«H ^f 1 b£4 4 

4 0.1, 0.2. 0.4, 0.6, 1.0 us/at °J -g-^-l- ^|24534. °l 300 *4^^ #J±-Hl ^"H ^4S- - M J}(speed-va 
c)vfl<H| A-j ?1j14jI 1£ 4^1 oM£HHi 44°f 0.3 mis] a^-g-oM^. aja^^c^. 5§-§-o>j 20 i&% HPL 
CI? (Zorbax Eclipse XDB-C18, 2.1 mm x 15 cm)4 ^^i ^#7l(Mass selective detector)?! 44€ LC 
mass *liSifl [Finnigan LCQ DECA (LC/MSn System)]^) ^°d4°} 3 8%«r5!J4. 4 #l°fl dl« *a1 S?}4 
STJ^- 4-8-4 44: 

°lf-4 - °W£4»sfi:#o|£.^ (25 %:75 %) 

-B-4: 0.5 ml/£ 

Bias] *)]^- 2.1 £ 

^# 0 1^S-*: [M+H] (m/z) 801, [M+H] (m/z) 823 ^ 4^ «>]•& (m/z) 643^.5. Rgl-§- 4 < ?14 ^ ESI SIM ms[82 

2.40-825.40]2] ^#4°^ ^^4- 

Rbl2) 

«>1*^: 4^ISMS^4 t^-S-^r ^*fl^°ll cH4 oWSMll *f-§- 20 % «fl4 90 % ^aH (?«fl 4£: 5§ 

4^1(20 %-90 %), 2^4(90 9r-20 %)) 
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-SH?: 0.5 m«/-g- 

b)£I2] *1]4 a] 5: 5.4 £ 

3# ol-S-f 1 : [M+H] (m/z) 1109, [M+H] Wz) 1131 95 44 «1* (m/z) 325/365-2-ii. Rbl* 444 * ESI SIM 
ms[1130.50-1133.50]2l 4£# $£«W 344. 
(2) 4k4 *I12: S 34 

?!>M)iiAHH Rgl4 Rbial 1 mg/ml »WlMl«£ "34 «K*M «1 f 1 0.1, 0.2, 0.4. 0.6. 1.0 ml 

at 4 -g-^-i- ^ISSVSicf. o| -§-°J} 300 it ft 14^3 kHofl 4<H a^E.-"^^ ^jtA)*] $. 100 //£S) 14 

* 7fS[2 #a)i(vortex)£. £44$4. °l £tf«H 44 200 (A^ "HlS^ii 7 r *rJl 544 t e 4^£. £44 

* 3,000 rpnHH 2044 €4)45)3)14. a 4#°4 270 #)«!) £s|£.-tfM<H ?U*r2 270 °MI£M 
S44 7KH *))3:^4 44 a 20 /itf- (1)4 g£ LC mass *1 i^HI ^°J*H 34444. 

(431 2) 14 S 44 44 £Af 

•§-^ EflS(Sprague-Dawley rat) (*))4 250-300 g)# 7^7fl 4#)4 * tflS) 4, 3°-H 

4eH!?fl 4H (PE-50)S 4tfl*l» 4°J4$i4. 44444 34*14 * 1 mg/kg^l Rgl, Rbl ^h]*)^ 4«q* 
4^ cfls] $4| o.S 3 D 4-§-44°4lV bolus administration) 44 4. 2, 5, 10. 15, 20, 30. 45, 604<H) d)S] 4 

*W4 300 td7}% 44J 42)4*1 100 *it4 144 £44. 14.2.3.44 4t)I is) (2)4 41147)1 

*H^4£4. 20 /4# #31 14 44 LC mass A]£^H 4*D1cAHS Rgj ^ Rbl ^ a cfl 

AW PPD 35 PPT* 344 c <) 144 4^4 14 ml'g-sl 4t)1 (4-*Uc*MH*l ^ o.) £ - 37) (cfl^sj ^ 
4)3 44444. 

14 *]S.4 #14 4*1 eflSl- 444°) H2*)4 a o ,l 3 "StS. 7^7)1 4)34 4t)I4 434 15-m« 4^(Fa 
Icon) $3L 4*1 ^Tflf- 344t)1 444. °) 4ii 0 fi H 2*1 4t)|2) 2«H 4444 »M£MSlt 4*U 

2:3) 4^47) (Ultra-Turrax T25. JANKEamplKUNKEL IKA-Labortechnik)S. 4444514. °1 £444 3,000 
rpnH4 2044 ^42)4:2. 444 4 300 ftl% 3*1) £3|£I-<!W4 #3L# 4* 300 /rfS. 

^a-S«4. °1 20 iutl- #711 14 LC mass Ali^ofl ?f|«H ^^ltAVol h4 ^ Hf 1 

58 l g# 4 ° Til sis 3.7)3. 4401Si4. 

?!^liLA}ol£. Rgl % RblS) g{ ^# ^ AH] is) (1)4 a tflAW ppd ^ PPT<H1 tfl^ €-21 2:?! 

4 fl* 4#4 ^-4: 

ppt^ 

•°]^a> - oHlSME^ol-g.^ (25 %:75 %) 
•8-^: 0.5 m£/^- 
s)H4 a]#: 2.1 

«|**: [M+H] (m/z) 477 S [M+Na] (m/z) 499S. PPT# ^tl* * ESI SIM £H [497.50-500.50] s] a] 

4^1£MS14 Itol*^ ^^]%=<H| cflt> «MIMS« 20 % M|*l 90 % ^«ll (-?«11 $5.- 5§- 

44(20 %-^90 %), <>1* 2^-4(90 %-^20 %)) 
■fr^: 0.5 m«/^ 
3)HS] a)^: 7.1 £ 

7j# ol^#: [M+H] (m/z) 447 3! [M+Na] (m/z) 4695. PPD* 4°J4 ^ ESI SIM ££ [467.50-470. 50 ]s] 

(4t1) 3) 14 5J «H*1 

(1) Rgl, Rbl. PPD 51 PPTS) ^ 

MSIH (K brain )£ 4^-2) ^44 14 4«1 #^S) H ^ ^£(C mea n,bram )4 14 * ^£(C 

me an.p.asma)4 »)S.XA)4^SI4. 

r 

T _ mean, brain 

brain /-< 

mean.plasma 

atliH] l-^s] *H-a|?V ^AjoflA^ o-t a|^4a]o] ts 4^-^-S.^ ^4 <r 5H4. 44^1 #^s] 

H °) «# (K brain )* ^44 24 4°) « ^ 5U4. 
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AUG 



brain 



K, 



brain 



AUC 



• dt 



plasma 



plasma 



£ 7H^?!- LC-mass 31^1 1 mg/kg -8-^ Rgl 31 Rbl* SD3I JflSi f-^*>H <3<H*! ^ a 

3| 45. f^sl *H]t>«-MH Rgl^ Rbl alHfe xfltl^ £ f-^s)Silcf(£ 8a ?! 8b). £4 °1 44 S 

M] <S* 1^ a) 4 q^^r&Sr $±&2\ Rgl4 Rbl *£*r Z*zj- 50 ngM 3l 100 ng/m«°l$ 

4 (£ 9a 31 £ 9b). n*eM °1 4^* *0 SHIiiA}- ojc ^ E aj-g-4 ^ oj4. 

1 mg/kg *^s] Rgl 31 Rbl* SMI f-<H$ * 15M ^<H^l a]jl ^ofl4 LC-mass1]* 4* 

«W PPT4 PPDS) <t£*l 3#t t 5USi^f (£ 10a 31 10b). 

(2) t% 3? Hf 1 ^^]^4o|S.,Rgl 31 Rbl. PPD 31 PPTSl ^o) 

4*fltAHH- Rgl 31 Rbl* 1 mg/kgs) -§-^5.5. SD^l e))H<Hl f-^^al ^cH^ £4 31 H aJs. ;*!4|icAHH 
Rgl 31 Rbisj ^aH ^£ ^o]^ 44 £ 11a 31 llb4 £ 11a 31 llb<HH &%°], 4* £-£*r 3^4 
£ St* ^H)&.2.<4 60£4*1 ^£<H) ojsfl H^2] 4* D fl* (5.8 % °]4). 3E$ ?! 

>H|^olH Rgl4 Rbl2] 33*1 cflAVf-^ ^Hf- Ala f^H 13)- PPT (Rblfil ^f 1 tfl4* 

)* H4<H] m# *£>»lfc 15 % ol*l-sa4. "I-bM °1» PPT* Rbial fl]4*)], 44I^a> 

olH Rbl 31 Rgl4 ^ cfl4*)|*r 4 <>1<83*) #-§--§- 3-°J4$24. 31 *1 *1S. PPT 31 PPDSl 3*13 

£ 12a 3! 12b«Hl ^ 4^4 PPT21 3-Hr *5L4 Hi^l % AH\ 

^44 1 31 23. Tfl^ PPT21 H<>1*3*£ 130±46.4 %S. nj-f 4Jl45*4. 



°!4 ^^liA^lH. Rc 31 Mc, 44l^MH£l 7^^-«fl4#^l SMU- Y, K, PPD, PPTfe bH4°]-^s. 0 1^21 51 

4^h.s *H. sM^S. H*#. f-sl si + 4 r«- °i] u o v S *)fi*lls 4** =r Si^. 



1. 

47I 4^ is) £-ir ^si o.s *l-8-si^ <gi- #o.s 4£ S|«^ H««*l 4* £^ 
44^) J 



A o V 7l *loi)4, 

R 1 * H SE^ Glu-Glu^li. 
R 2rH£u OH°|a, 

R 3^H, tf2i, Ara(p)-Glu Hfe- Ara(f)-Glu°14. 
2. 

^11 4°fl 21<H4, 

444 121 4^f-°l *H]!caHc Rc, ?!-*i|tA}oijc Mc 44^. Y 44^. K h S£ 44a>c1^(ppd) E.S.S. 
4 , 4AiEe)#(ppT)°l 2^t. 
3. 




U • 
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m*M sa°H. 

^■^•■^ 4, 

*f| 1 SH^i 

5. 

A l *«HI SW-M. 

#7] q -Al 3 g]Eflo]2:( Q -secretase) v+ef'fl* t^liS *>*r 2^*. 

^T 1 ^- 6. 

1 *N SfloW. 

#7) 2^f-«l p -AlaelEfloiacp -secretase) £4# <4£f^* 

31 t 1 ^ 7. 

£•3 




PPT Dose B103I8K/8P) 



>S 180.0 

r, 160.0 

*J 140.0 

3 120.0 

_ 100.0 

f 80.0 

n-j 6o.o 

KH 40.0 

= 20.0 

3 0.0 
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mm mm 10-0448667 



i a* 600.0 
; Sj 500.0 

400.0 
300.0 
ft! 200.0 
M 100.0 
5 0.0 



5 



J££3 



H202^a| B103(P8/8K) 



<T <T / / * 



se 250.0 
& 200.0 
^ 150.0 
5 100.0 
Ki 50.0 
5 0.0 



Straurosporin^£| B103( P8/ 8K ) 



i 



* t£ iV* A K .k^V vN^J(P vN^^ 



^ .So 



1liM 



Con PPD PPT PDBu 



sAPPa 



200 



1 160 
4oJ 

^ 120 

rt-J 80 



Con 



PPD-luM 



PPT-1uM 




PDBu-1 uM 



iq-0448667 



70 • 
60- 
50- 
40 - 
J! 30 - 
< 20-1 
10 - 
0- 






Ctrl 




Rc 




Mc 




Y 



2J£(cfl0f) 




SI 1 ,*! 7 b 
&E(ul§!) 
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nft) 
5 
<0 



10Oq 

90-. 

80^ 

7CH 

6<H 

5(H 

40-j 

30] 

20 

103 



0.11 053 0.75 



1.25 1.76 




2.74 



10Oq 
90E 
OH 
70 

<° 40 * 
3(H 
2<H 
1(H 
0 



0.17 



1.28 



1.99 218 



5.41 
k 



3.79 4.35 



5.26 { 



Rg1 *«l A IS 



16000000 
16000000 
14000000 
12000000 
kT 10000000 
FJ 8000000 
6000000 
4000000 
2000000 
0 



y = 2E+07x + 479293' 




0.2 



0.4 



0.6 



0.8 



1.2 



10-0448667 



.'?-'.*! 9b 











Rb1 W MS. 






25000000 
20000000 


r 
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